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By David Kraus 
Harvard University 



The Moving Parts 

I am sick of the gilded arts. 

Sing me a song of the Moving Parts I 
These have never embraced a sham: 
Ratchet, poppet, tappet and cam. 
Jack, rack, pinion, toggle and sear 
Show no favor for love or fear. 

Pin and piston, sprocket and spline 
Answer only to their design. 

Enough of feeble and fainting hearts! 
Sing me a song of the Moving Parts! 

■—Robert Abernathy. 
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The present report is part of a synchronic analysis 1 of 
the language of Russian science as represented by Stepanov’s 
Brief Polytechnic Dictionary . 2 The Stepanov text was chosen 
because it is a recent, encyclopedic dictionary compiled for 
Russian scientists and engineers and covers a broad area of 
the physical sciences, including, among others, mechanical 
engineering, metallurgy, chemistry, geophysics, electronics, 
navigation, architecture, and transportation. The social 
sciences are not represented, except for a few terms from 
economics. To keep the body of data to be analyzed within 
reasonable bounds, the study was limited to the lead entries. 
There are approximately 8800 lead entries in the Stepanov 
dictionary, of which about 55 percent are single words and 
45 percent phrases. These entries contain approximately 
5600 different nouns and 1900 different adjectives, with a 
sprinkling of adverbs and prepositions. There are no verbs, 
except by inference from the deverbatives. The repetition 
of words in phrases brings the total number of words treated 
to about 13,000. 
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One of the objects of this study has been to determine J 
which sources of scientific Russian vocabulary are productive, ! 
and this point will be stressed in the present article. | 

However, before presenting a summary of the Stepanov j' 

material, I would like to comment briefly on the Russian ref- 
erence sources available in this country. There are several 
hundred Russian- English and English- Russian general and 
specialized dictionaries readily available in the United States, 
about 30 of which apply directly to the Stepanov material, yet 
no one of them listed more than 60 percent of the terms in 
Stepanov, and all of them combined listed only a bit more 
than 70 percent of the terms. The rest had to be found through 
“educated guessing” and subsequent verification in English 
reference material, through laborious searching of secondary 
sources and by direct questioning of scientists. There is no 
Russian-Russian or Russian- English dictionary that even 
approaches the coverage of the unabridged Webster dictionary 
of English. 4 I found the best source of information on scien- 
tific Russian vocabulary to be the Large Soviet Encyclopedia , 
especially now that the index volumes have appeared. Other ^ 
prime sources of information are the Usakov 4 and Smirnickij 
dictionaries published in the Soviet Union and the Callaham 
and Bray 9 dictionaries published in the United States. A few ^ 
scientific terms appear in Vasmer’s etymological dictionary, 
but most of them are old borrowings, prior to 1850. English, 
French, and German reference works usually lag 5-15 years 
or more behind developments, so it is difficult to trace the 
origin or even verify the existence of the names of new com- 
mercial products and trade names. The best reference to 
such material is Thomas 1 Register of American Manufacturers , 

Analysis 

In this report I shall treat only the substantives. The 
statistics which follow pertain to the 5600 different nouns in 
the Stepanov lead entries; repetitions will not be considered. 

I have divided the substantives into two major groups, viz., 
words drawn from the native Russian vocabulary (including 
some Church Slavonic borrowings) and words borrowed or 

constructed from foreign languages. 

Approximately 32 percent of the substantives in Stepanov 
are drawn from the native vocabulary fund. If the mixed 
Russian-foreign compounds are considered Russian words. 
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e»g*> radiouzel (a radio broadcasting system), the native 
element amounts to nearly 40 percent. Any inclusion of 
foreign words assimilated into Russian would involve a 
subjective choice, so I have regarded words such as basmak , 
b£lka , betdn and benzin as foreign, although there is a good 
case for considering them to be Russian words.- 

The deverbatives form the largest group of native sub- 
stantives (63 percent). They are formed chiefly with the 
suffixes zero, -nie and -ka. Deadjectivals comprise another 
10 percent and the remainder consists of words with diminutive 
or augmentative suffixes (9 percent) and simple words. The 
three most productive suffixes, -nie (450 words), zero (340) 
and -ka (314), all express the same general concepts, i. e. , 
a process, an action or the product, result, or location of 
such a process or action. Other productive suffixes are 
-ost 1 , - nost* (148 words), - tel 1 (121) and the diminutives 
-ka (103 words) and -ok (65). 

There are two subgroups of native substantives which 
are quite interesting, although not numerous: 1) common 
words used in a technical sense, e. g. , basmak in the meanings 
of “brake shoe" and “bearing plate" and baba in the meaning 
“drop hammer, " and 2) the diminutive names of animals in 
the meaning of machines or implements, e. g. , lebedka means 
a windlass and medvedka a punching machine. Many of these 
words have counterparts in other European languages, but 
proper investigation of the origin of the Russian words of this 
type would require study of the history of each craft and trade 
represented and the jargon of the Russian and foreign crafts- 
men who founded and developed the trade in Russia. 

The compounds, more than any other type of word, show 
the dynamic nature of the scientific Russian language and the 
stages of assimilation of foreign elements. Compounds 
comprise 25 percent of the native words in Stepanov (if the 
mixed Russian-foreign compounds are included) and 35 per- 
cent of the foreign. Compounding is a highly productive 
medium of word formation, and Russian scientists borrow 
and create compounds from foreign elements much faster 
than the dictionary compilers can record them. 

Many of the compounds borrowed intact from foreign 
languages should be regarded as simple words, since they 
were borrowed as a unit and the separate components are 
not evident to the Russian reader, e. g. , bajpas (a by-pass 
valve). Other compounds borrowed intact are transitional 
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casesi e. g., the international metilsul'fat (methyl sulfate), 
since both components appear in other compounds borrowed 
into Russian and are potentially productive, but thus far no 
compounds created by Russians have been formed with these 
elements. In the Stepanov material there are some 300 Rus- 
sian and 600 different foreign combining elements. Of course, 
many of them appear in only one compound, but some appear 
so frequently they might even be regarded as prefixes or 
suffixes. Some examples are Russian vodo -, which appears 
in 31 compounds, samo - in 16, - mer in 29 and - voz and - xod 
in 10 words each, and foreign avto- , which appears in 44 
words, -metr in 109 and gidro - in 46 words. None of the 
above compounding elements exists as an independent word 
in the meaning of the combining component, which adds to 
the impression of prefix or suffix. The cases of - voz and 
-xod are quite interesting; in most examples it seems clear 
that -voz stands for parovoz or is modeled after parovoz and 
-xod stands for paroxod , but the paro - is dropped because 
the driving force of the locomotive or ship is no longer steam, 
e. g., gazovoz, gazoxod, elektrovoz , Mektroxod . 

There are several general categories of compounds, all 
productive: 1) compounds formed of two independent words 
joined by a linking vowel, brevnospusk (a log chute) or joined 
directly, polukolonna (a half column), 2) those in which one 
of the components does not exist as an independent word, e. g. , 
dernorez (a sod cutter), and 3) those formed by the direct 
addition of three or more components, e.g. , dimetflbutadien 
(dimethyl butadiene). Judging by the meaning of the compound, 
the form of the components or corresponding longer forms, 
the first component of a compound can be a noun in the ac- 
cusative, dative, or instrumental case, e.g., dymosos 
(exhaust fan, acc.), ognezascita (fire prevention, dat. ) and 
benzorez (gasoline cutting torch, instr.), an adjective, e.g., 
boepripasy (ammunition), a numeral, mnogoclen (polynomial), 
or a preposition, nutromer (inside caliper, [v jnutri ). How- 
ever, as Serech 11 points out, there is no grammatical indi- 
cation of the relationship between the parts in the word itself 
and one must know the application of the word to know its 
meaning, so these are not significant differences but interest- 
ing variants of a single type of compound. 

The extent to which some international components have 
been assimilated into Russian can be implied from the large 
number of mixed Russian- foreign compounds (244 in Stepanov), 
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e.g. » anemora zvedka (a wind survey, fr. Greek anemos 
‘wind’ and Russian razvedka ) and mj a s okombinat (a meat- 
packing plant). Further, there is quite a number of all- 
foreign compounds which exist in Russian but not in German, 
English, or French. In those languages the concept exists, 
of course# but is expressed by a phrase or a longer compound, 
e.g., hvtob£za (an automobile and truck repair and storage 
yard), gidrolift (a hydraulic hoist) and asbosxfer (asbestos 
slate roofing, German Asbestschiefer ). These words form 
a bridge between the native and the foreign vocabulary. 

I have divided the foreign borrowings in Russian into 
several major categories: 

1) International words, i. e. , words which have the same 
form and, predominantly, the same stress in several modern 
languages, all possible sources of borrowing. In turn, these 
international words can be divided into two large groups: 

a) “Natural” words, i. e., those borrowed from the active 
vocabulary of modern languages, e. g. , petit (a type size) 
and akkord (chord, pitch)j b) “Artificial” words, i. e. , 
words created by science from Latin or Greek components, 
for example, for example, avtoklav (autoclave). The inter- 
national words constitute 45 percent of the foreign substantives. 

2) Russified foreign borrowings, i. e. , foreign words 
which have become Russified through suffixation. The native 
suffixes most used in this type of construction are -ka, - nie 
and -(n )ost' , e. g., kolonka (a gasoline pump), normirovanie 
(standardization), and radioaktivnost* (radioactivity). The 
suffixes -ij and - ija are included here as marginal cases. 

This group comprises 20 percent of the foreign substantives. 

3) Russian words formed from foreign components on 
the pattern of international words, but not used as such in 
German, French,or English. This is a small group, about 
2 percent of the foreign substantives. 

4) Words borrowed directly from a single foreign lan- 
guage. These comprise about 24 percent of the foreign 
substantives. 

5) Others, including abbreviations, e. g. , GEC (Glidro- 
Mektorcentral'), units of measure, om (ohm), place names, 
e. g. t bogxed (the type of coal mined in Boghead, Scotland), 
and family names, e. g. , Abel 1 (Abel). 

The trade names, a rather numerous group, are included 
among the artificial words. There are a few Russian trade 
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names* such as graleks {a kind of rubberized cloth) named 
for the inventors Grafov and Aleks eenko. 

The question of the source of borrowing of a scientific 
word is often quite perplexing. Clear cases of borrowing are 
comparatively rare. More often, a word has the same form 
in several languages, each a possible source of borrowing. 

The task can be simplified somewhat by dividing the borrow- 
ings into two general classes: 1) those borrowed before the 
middle of the nineteenth century, and 2) recent borrowings. 
Thus, the first group includes old borrowings from Russia's 
Asiatic, Scandinavian, Baltic, and Greek neighbors, words 
borrowed from western languages around the time of Peter 
the Great and words borrowed during the early stages of 
development of the physical sciences. The second group 
includes the international borrowings made during the rapid 
expansion of scientific vocabulary in the past century and 
generally limits the sources of borrowings to German and 
French, the chief media of scientific information during this 
period. Recently, English has begun to exert an influence on 
Russian scientific vocabulary. It seems unlikely that Russian 
created many of its own international words in the nineteenth 
and early twentieth* centuries or that it borrowed directly from 
such secondary languages of science as Portugese, Chinese, 
or Swedish; and thus words such as jakaranda (Portugese), 
tung (Chinese), and skarn (Swedish) were probably borrowed 
through German or French. 

In a few cases, the borrowing of an international word . 
can be attributed to German, French, or English on the basis 
of stress, form, or spelling, but in a great number of cases 
even the stress is identical in these languages and in Russian. 
Undoubtedly, the source of borrowing of many scores of these 
international words could be identified through investigation 
of the history of each word individually and by study of the 
history of each science in the West and in Russia, but this 
would be a significant study in itself. To point up the inherent 
complexities of such a study, let us take the case of chemistry. 
Russian chemical vocabulary, like that of the other sciences 
and of other European scientific languages, is stratified. 

Side by side one finds old Slavic words such as zelezo and 
rtut^, terms from alchemy, e. g. , saturn (lead), from old 
chemistry, ftor (fluorine, formerly phthore), elements 
named before the Mendeleev system was adopted (before 
approximately 1870) such as azot (nitrogen, from French) 
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and sel&a (selenium, from German), and elements named 
after the adoption of the Mendeleev system, e. g. , barij t 

(barium), compounds named before the standardizing Con- 
gress of Geneva (1892) and after the Congress, and trade 
names which abandon the Geneva system for the sake of 
brevity, e.g., buna (artificial rubber), which is an abridg- 
ment of butadiene and natrium. 

The form and stress of the international suffixes :-an, ; 

-at, -fid, -ft, -on is the same in German, French, Russian, 
and often English. One of these is productive in contemporary 
Russian, i. e. , the suffix is added to native words to indicate 
minerals and manufactured products such as solomit (straw 
insulation), glinit (baked clay) and stalinft (an alloy and a ;* 

glass). ; 

Russian has two suffixes of its own which are used almost 
exclusively with scientific vocabulary; both are productive. 

The suffix -ij (65 cases in Stepanov) is used to name new 

chemical elements. Previously it was used in place of the 

Greek suffix -on (akroterij for akroterion) or Latin -um ' 

(opij for opium), but at present foreign words ending in -um 

are borrowed intact, e.g. , 61eum and petrolatum . The - ija 

suffix, with its variants -acija and -izaeija, correspond to t - 



| the German and French -ie and English -jr and -ation , -ization, 

j respectively, e.g., meteor oldgija , aprob^eija , mexanizaeija . 

There are 370 words with the -ija suffix in Stepanov. Oc- 
casionally, this suffix is used with a Russian stem, e. g. , 
jarovizaeija (vernalization, a seed- treating process). 

Of the remaining foreign suffixes, the two most productive 
j! are -or ( -ator , -izator ) and -er (~er). The - or group retains 

the form and stress of the Latin from which it is derived. 

This is also the form and stress of German and English, but 
| not of French. There are 164 words with the -or suffix in 

! Stepanov. Russian words with the suffix -er are taken from 

j modern languages, Dutch, English, French, and German; 

in most cases the language of origin is quite evident: Du. 
buer (an ice boat), French glisser (a glider, hydroplane), 
English stoker , and German rejter (a rider, machinery). 

In Stepanov, the borrowings which can definitely be at- 
tributed to a single language follow the familiar patterns of 
the history of the Russian language. 

From Dutch : Chiefly late seventeenth and early eighteenth 
century borrowings of shipping and navigation 12 terms and the 
I names of some mechanical devices. 
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From English : Early borrowings of shipping terms 
and the names of manufactured products. Recent borrowings 
of the names of machines and machine parts and a few terms 
from physics and electronics. 

From F rench : Chiefly nineteenth and twentieth century - 
borrowings in many fields, including architecture, chemistry, 
mineralogy, mechanics, shipping, warfare, and mathematics. 

From German: Borrowings from the time of Peter the 
Great to the present, representing all fields of science and 
industry, e.g., physics, electronics, architecture, com- 
merce, mathematics, warfare, mining^nd engineering. 

From P olish : A few terms borrowed through Polish 
from Latin aud German in many fields, including machinery, 
metals, implements, and manufactured products. 

Others: Old borrowings from Russia’s neighbors, words 
long assimilated into Russian, and a few architectural terms 
from Italian. 

To summarize, the substantives which appear in the lead 
entries of the Stepanov dictionary are classified as follows. 



r. - ' s «,• 

- ; * >i 

•’? /• 


Total number of substantives 


5557 


f 


Type of Substantive 


Number 


Percent 


, 4 /. 


Words taken from the 




of total 

i 


- .• 
*'\* * 


native vocabulary 


1807 


32.5 


\ • s 

• ' ‘ 'v. 


Mixed Russian - foreign 
compounds 


244 


4.4 


'i ^ . 

J 4 }.■ 

Kr'> 

l / 


Words taken from foreign 
languages 14 


3506 


63.1 


\ i * ; 

v • :• • 


Russified foreign words 


693 


12.5 


s;r; 


International vocabulary 


1572 


28.3 


r- >\ 


From German 


283 


5.1 


. - 


From French 


226 


4.1 


-V'S 


From English 


114 


2.0 




From Dutch 


99 


1.8 




From Polish 


47 


0.8 


v.-> 


Others 


78 


1.4 


‘Si 
% • 

i i 

• \ vs 


Russian words created from 
components of the inter- 
national vocabulary 


78 


1.4 


'4 V.i 
A ♦ 

X 


Abbreviations, proper names 








and units of measure not 






r> . 


classified above 


316 


5.7 



* V T -1 'T * " 






* »■****•* "*'■ 






